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ABSTRACT 
This study investigates the effects of a story-making app called Our Story and a selection of other 
educational apps on the learning engagement of forty-one Spanish 4–5-year-olds. Children were observed 
interacting in small groups with the story-making app and this was compared to their engagement with a 
selection of construction and drawing apps. Children’s engagement was analysed in two ways: it was 
categorised using Bangert-Drowns and Pyke’s taxonomy for individual hands-on engagement with 
educational software, and using the concept of exploratory talk as developed by Mercer et al. to analyse 
peer engagement. For both approaches, quantitative and qualitative indices of children’s engagement were 
considered. The overall findings suggested that in terms of the Bangert-Drowns and Pyke taxonomy, the 
quality of children’s individual engagement was higher with the OS app in contrast to their engagement 
with other app software. The frequency of children’s use of exploratory talk was similar with the OS and 
colouring and drawing apps, and a detailed qualitative analysis of the interaction transcripts revealed several 
instances of the OS and drawing apps supporting joint problem-solving and collaborative engagement. We 
suggest that critical indices of an app’s educational value are the extent to which the app supports 
opportunities for open-ended content and children’s independent use of increasingly difficult features. 
 
 
 
1. Introduction 
 
1.1. iPads and early literacy research 
 
Since their first release in spring 2010, iPads and their applications (apps) have become popular 
worldwide with a broad range of users, including young pre-school children (Costello, 2012). Yet to date, 
there is little empirical research that addresses the educational value and impact of iPad apps which are 
advertised as ‘educational’. Research investigating children’s use of similar tools is emerging, with for 
example, Billings & Mathison’s study (2012) investigating the use of iPods by 4th grade English learners or 
Parish-Morris, Mahajan, Hirsh-Pasek, Golinkoff, and Collins (2013) comparing the benefits of battery-
operated, touch-sensitive children’s electronic console books and traditional books. Findings from these 
studies are informative but not directly transferable to iPads as these have different affordances than iPods 
or electronic books, with the former mainly used for keeping records, playing and storing audio-visual 
media, and electronic books used for the same purposes as print books. The use of iPads as a new tool in 
their own right has been studied but primarily with a focus on older children and adolescents (e.g., 
Manuguerra & Petocz, 2011). With the exception of two studies (Falloon, 2013; Osmon, 2011), work on 
young children’s iPad use has been focussed on the communication and social op-portunities of children 
with special educational needs (Hager, 2010; McClanahan, Williams, Kennedy, & Tate, 2012) or it has 
employed a primarily exploratory, rather than explanatory, approach of investigation (Hutchison, 
Beschorner, & Schmidt-Crawford, 2012; Kucirkova, Messer, Sheehy, & Flewitt, 2013). Falloon’s (2013)  
  
 
recent study has investigated the design and content features of selected iPad apps in relation to the 
learning pathways of five-year-olds, and concluded that researchers and developers need to work together to 
improve the educational value of children’s iPad apps. We agree with this premise, particularly in light of 
the wide availability and popularity of iPads among young children, their use in many Western pre-schools 
(Butkus, 2012), and the on-going call for educators to ‘more fully integrate technology into the curriculum 
to encourage the active engagement and thinking of young children’ (Couse & Chen, 2010, p.76). As of 
January 2013, there were more than 775,000 apps available (Pure Oxygen Labs, 2013) and apps categorised 
as educational form the second top category for downloads (Statista, 2013). Apps for toddlers and preschool 
children are particularly popular in terms of both the variety created and the number of downloads (Shuler, 
2012). With our colleagues at The Open University, we co-designed a children’s app for supporting 
children’s learning through the activity of story-creation and story-sharing. In this paper, we consider the 
app’s educational value for young pre-schoolers. 
 
 
1.2. Educational value of iPad apps for young children 
 
Despite its wide use in research and practice, the term “educational value” is a contested and context-
dependent concept, essentially justified as a value judgement (Walker, 1982/1983). Accordingly, 
researchers attempting to establish the educational value of iPad apps face the same challenges identified in 
research concerned with the educational effectiveness of computer-based software programs, such as 
contextual variance of the software use and implementation, and the multitude and kinds of educational 
software available (Stamelos et al., 2000). With iPad apps, an evaluation of educational value is especially 
difficult because of the abundance of apps advertised as ‘educational’ on both the Apple and Googleplay 
market, and the apps’ worldwide deployment in various kinds of pre-school environments (Levine, 2012). 
Aware of these difficulties, we aimed to empirically investigate young children’s active engagement with 
the software and with their peers when using a selection of iPad apps and in this way, gain an insight in 
their educational value. 
 
 
1.3. The present study 
 
We set out to investigate the effects of a specific iPad app, called Our Story (OS hereafter), purposefully 
designed to support young children’s engagement in story-making activities. The OS app is available as a 
free public download in the Apple and Googlemarket apps store (educational category) and its main features 
and a list of suggested activities are described on a website for users (http://creet.open.ac. uk/projects/our-
story/). In addition to the OS app, we analysed children’s engagement with other iPad apps that were 
selected by the teachers for use in the classroom. We anticipated that comparing the OS app with other 
educational apps will offer insights into effects specific to the OS app and provide us with more information 
on the kind of task and contents it supports. This follows Jacques (1995) and the notion that software 
content, features, and the learning task are important influential factors in children’s engagement with a 
piece of software. 
 
 
1.3.1. Measuring children’s engagement with educational technology  
We aimed to analyse children’s engagement by adopting a comprehensive set of measures of children’s 
engagement which would encompass behavioural, intellectual, and emotional aspects in a learning situation. 
This fits the theoretical engagement model developed by Guthrie and Wigfield (2000) for children’s reading 
comprehension and Bangert-Drowns & Pyke’s taxonomy developed for children’s engagement with  
  
 
 
educational software. Bangert-Drowns and Pyke (2001) studied elementary school children (pre-K 
through sixth grade) in an urban school using specific computer-based multimedia educational software and 
categorised students’ engagement in terms of its complexity and its relationships with intrinsic motivation, 
volition, and self-regulated learning. This led the authors to the development of a seven-level taxonomy, 
which has been validated as a tool for analysing aspects of students’ engagement with computer software in 
various learning environments (e.g., Lim, 2008; Lynch, Kuipers, Pyke, & Szesze, 2005). 
 
In addition to Bangert-Drowns and Pyke’s taxonomy, we aimed to characterise children’s engagement in 
relation to their collaborative talk, especially because some iPad apps are designed to support both 
individual and collaborative engagement (including the OS app). In effective learning environments, 
children engage in collaboration and learn from each other (Mercer, 1996) and this is crucial for their social 
and cognitive development (Edwards & D’arcy, 2004; Tao, 1999). Children’s collaborative engagement 
usually is best studied through peer talk, which has ‘unique affordances for promoting language 
development’ (Blum-Kulka & Snow, 2004, p.293). Mercer et al. have investigated in detail children’s 
engagement in computer-based joint activities in the SLANT project (Dawes, Fisher, & Mercer, 1992; 
Wegerif, Mercer, & Dawes, 1999), and developed a taxonomy of three mutually exclusive categories of 
peer talk in classroom : disputational, cumulative and exploratory. Exploratory talk is characterised by the 
use of justifications, suggestions for alternatives or compromise, and children’s use of this type of talk is 
associated with positive educational outcomes including performance on reasoning tasks (problem solving), 
thinking and school achievement (Mercer, 2000; Mercer, Dawes, & Staarman, 2009; Rojas-Drummond & 
Mercer, 2003). Our analyses therefore focussed on this form of collaborative talk only. Research examining 
the collaborative engagement of younger (pre-school) children has shown that some activities support this 
type of talk more than others (Howe & Mercer, 2007) and this raises the question of whether different iPad 
apps and the activities they mediate, facilitate exploratory talk to different extents. 
 
 
We aimed to contribute to the research concerning young children’s learning with iPad apps and explore 
in more detail the kinds of engagement these tools facilitate. In particular, we compared the effects of 
different types of apps on children’s individual and collaborative interactions, as assessed by both 
quantitative and qualitative indicators of engagement in learning. Our overarching aim was to provide  
answers for practitioners and researchers interested in whether certain features or contents of iPad 
applications might increase children’s engagement with an activity. 
 
 
2. Material and methods 
 
2.1. Participants 
 
This study is part of a larger project which investigated the use of iPads and specific educational iPad 
apps in a Spanish school context. The participating school was a government-funded school in a Madrid 
suburb area, for children aged 3–15 years and attended by predominantly white, mono-lingual children, 
from a middle-class neighbourhood. In this study, we use data collected in two classrooms attended by 
forty-one children, 24 girls and 17 boys, aged between four and five years. 
 
2.2. Study procedure 
 
 
  
 
 
We followed the British Educational Research Association guidelines (BERA, 2011) and upon approval 
by the institutional ethics review committee, we loaned three iPad2s and two iPad1s to the early years 
department. The teachers who participated in the study were free to share them among their individual 
classrooms as they wished for the duration of the six-month project. In this paper, we focus on video 
observations made over three days in two early years classrooms, towards the end of the project when 
children had developed sufficient ease with the use of the technology. 
 
As in other iPad initiatives in elementary schools (see Milman, Carlson-Bancroft & Boogart, 2012), 
children in these two classrooms were allowed to use the iPad apps during free-choice time. Children were 
divided in groups of 2–5 children and were free to engage with the iPad as they wished in a dedicated 
corner of the room. In both classrooms, teachers used the iPads as an alternative resource for literacy and 
symbol-making activities. Children’s fluency with iPads varied and not all children were familiar with 
touch-screen devices. The teachers did not interact with children during their “iPad time” and, similarly to 
children’s use of other resources in the classroom, children could pick and choose whichever activity (and 
app supporting this activity) they wished. The apps were not sorted out in a particular order or cat-egories, 
so some apps were available on the beginning screen and some needed to be accessed through page-
swiping. 
 
The research data is from observations and video recordings made in two classrooms across three days, 
and selected segments where children were interacting with the OS app (context1), and the construction and 
colouring apps (context2). The researcher (first author of this study) showed the children participating in the 
study how the OS app worked on the first day of observations, but during all the following observations, the 
researcher provided minimal assistance or guidance with the manipulation of the individual apps or the 
activities they supported. 
 
2.3. The OS app: context1 
 
The OS app allows the creation of self-made digital audio-visual texts. Pictures and audio features can be 
created and added in the moment of story-creation by using the iPad’s inbuilt camera and audio-recorder 
(e.g., by taking a picture of surrounding environment), or retrieved from a folder of saved pictures and audio 
files. In the Edit mode, users can customise or personalise their stories, by adding their own texts or sounds 
to each picture. There is no restriction on the kind of or amount of text added and there is also no limitation 
on the length of the audio-recording. Customised pictures can be grouped together to create a digital story, 
which can be displayed in a sequence in a similar way to a picture book. Finished stories can be either 
printed out or shared with other users wirelessly, however these features were not used and examined in this 
study. There are currently three versions of OS on the market, for android, smartphones and iPads. The 
version used in this study was a prototype of the iPad version, Fig. 1 shows the app’s user-interface, which 
has a basic layout (a gallery of pictures on the top and a filmstrip for a story at the bottom of the app) and a 
child-friendly design (large iconic buttons). 
 
 
2.4. Other educational apps studied in the study: context2 
 
We aimed to compare children’s use of OS with applications chosen by the teachers. It was intended that 
all participating teachers would download any apps they deemed appropriate for their pedagogical goals and 
learning activities in the classrooms. The teachers decided to delegate the task of apps’ selection and iPad  
  
 
 
set-up to the head of the early years department who was IT-knowledgeable and keen to do so. This 
teacher put all the iPads under one account and downloaded over forty different apps from the educational 
category in the Apple store, including the OS app. In the present study, we focus on the most used apps in 
the two classrooms where we conducted our video obser-vations. These apps fell into two categories: 
construction/completion apps (e.g., Domino , Jigsaws 123 , Jigsaws.free (2x), Kids’ puzzles ) and 
colouring/drawing apps (e.g., Pick n Colour , Vivid Paint free ). 
 
 
2.5. Data coding 
 
Two coding frameworks of children’s engagement were used. To characterise children’s individual 
hands-on engagement in the two contexts, we used Bangert-Drowns and Pyke’s (2001) taxonomy, details of 
which are provided in Table 1. 
This taxonomy was used to code children’s engagement at intervals of five minutes which produced 5 
time points for observation. This allowed us to compare the occurrence of specific types of engagement in 
context1 (OS app) and context2 (drawing and construction apps). In addition, we used Bangert-Drowns and 
Pyke’s criteria to characterise typical engagement episodes qualitatively (see Table 1 for details), using the 
transcripts from context1 and context2. 
 
To analyse exploratory talk, we adapted the quantitative coding method used by Mercer, Wegeriff & 
Dawes (1999) and Littleton et al. (2005), and focused on keywords that have been identified as indicative of 
exploratory talk. In line with previous research, the unit of analysis was word rather than utterance (Schmitz 
& Winskel, 2008) and we coded 15 keywords in context. The keywords were adapted from Schmitz and 
Winskel (2008) and included: 
 
Because, ’cause (used in reasoning)  
I think/I reckon/I guess (used to 
introduce ideas) Maybe (used to 
introduce ideas)  
If (used to reason about the 
problem) Why (task-related 
question)  
Which/where (task-related 
question) What (task-related 
question)  
How (task-related question) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The OS app user-interface. 
 
 
 
 
 
You (used in a question)  
Actually (used to justify/clarify)  
But (used for constructive challenging or 
clarification) No (used with justification 
or reasoning)  
Let’s (suggestion of cooperation, excluding ‘let’s see’ as 
a generalization).  
Would 
    Could 
 
 
2.6. Analysis procedure 
 
There was 14.5 h of video data and for the present analysis, shorter video segments were selected. The 
selection process involved two phases. In phase1, we selected segments that included several groups of 3–5, 
children, interacting with both the OS (context1) and construction or drawing apps (context2). We 
endeavoured to include all participating children from both classrooms but had to compromise between 
including all children and keeping wherever possible the same groups of children interacting in both 
contexts. Children were grouped together by the teacher but did not always adhere to their group allocation 
and we excluded instances where children joined a group only briefly or randomly. We also excluded data 
which were of low quality (e.g., unidentifiable sound or strong illumination variations which occluded the 
user interface of particular apps). This selection process resulted into video segments of 77 min 42 s for 
children’s interactions in context1, and 28 min 34 s for context2. These selected segments were transcribed 
and translated from Spanish to English. In phase2, we identified 25 min of talk for analysis in each of the 
two contexts. To ensure that these 25 min serve as a representative example of children’s engagement in  
  
 
 
both contexts, the 25 min in context1 were composed of three shorter segments of 8.3 min from the 
beginning, middle and end of the original 77 min and for context2, we excluded a total of 1 min 11 s from 
the beginning, middle and end of the 28 min and 34 s segment. Subsequently, we time-sampled children’s 
activities in the two contexts at 5-min intervals and noted the kind of engagement (as per Bangert-Drowns 
and Pyke’s taxonomy) at each of the five intervals in each of the two contexts. We also counted the number 
of keywords indicative of exploratory talk as they occurred in the  
Table 1  
The Levels identified in Bangert-Drowns & Pyke’s taxonomy (adapted from Bangert-Drowns & Pyke, 
2001). 
 
Level 
1 Literate thinking 
Student interprets software content from multiple and personally 
meaningful perspectives. Student manipulates 
  
software features to explore alternative interpretations as an opportunity to 
reflect on personal values or experiences. 
Level 
2 
Critical 
engagement 
Student investigates operational and content-related limitations of the 
software. Student manipulates software features 
  to test personal understandings or limitations of the software presentations. 
Level 
3 
Self-regulated 
interest 
Student creates personal goals within the software to make the software as 
personally interesting as possible. Student 
  
adjusts software features to sustain deeply involved, interesting, or 
challenging interactions. Student adapts software for 
  personally defined purposes. 
Level 
4 
Structure 
dependent 
Student is sensitive to and competent with software operation and 
navigation. Student pursues goals communicated by 
 engagement 
the software and responds to operational, navigational, or content 
organization. 
Level 
5 
Frustrated 
engagement 
Student possesses clear goals when working with the software but is 
unsuccessful in accomplishing them. Student 
  
knows what the software can do, but cannot accomplish it. Student may 
manifest stress or frustration in negative 
  
comments, confusion, aggression, erratic behavior, agitation, distress, or 
anxiety. 
Level 
6 
Unsystematic 
engagement 
Student has unclear goals when working with the software. Student moves 
from one incomplete activity to another 
  
without apparent reason. Student successfully completes simple tasks 
within the software but does not link tasks for 
  higher-order goals. 
Level 
7 Disengagement 
Student avoids working with the software or discontinues use prematurely. 
Student may tinker with software in a 
  
seemingly purposeless and unresponsive way. Or, student may in fact turn 
away from the software or resist using it at 
  all. 
   
 
 
25 min of each of the two contexts. For qualitative comparisons, we analysed the selected video extracts in 
their entirety. Fig. 2 provides an overview of our analysis procedure. 
 
 
  
 
Reliability was checked by a bilingual Spanish-English second coder, who checked the quantitative 
coding and qualitative categorisation on 20% of the transcription, with 94% agreement (Cohen’s k ¼ 0.72) 
for the quantitative coding and 92.6% for qualitative categorisation (Cohen’s k ¼ 0.68). 
 
3. Results 
 
3.1. Children’s engagement according to Bangert-Drowns & Pyke’s taxonomy 
 
3.1.1. Quantitative analysis  
Quantitative data analysis with the Bangert-Drowns & Pyke taxonomy revealed that for context1, there 
were three different kinds of engagement in the five time points (see Table 2), while for context2, there was 
structure-dependent engagement at only one time point and unsystematic engagement at the remaining four 
time points. Table 2 summarises children’s engagement according to Bangert-Drowns and Pyke taxonomy 
at the five time points. 
 
 
3.1.2. Qualitative analysis  
To provide more insight into children’s engagement in the two contexts, we looked at children’s 
interactions with the software, chil-dren’s manipulation of the app, body posture and verbalisations and 
compared these with Bangert-Drown sand Pyke’s descriptions of higher and lower levels of engagement 
with educational software. These analyses revealed that in context1, children showed signs of self-regulated 
interest (Level3) and also, critical engagement (Level 2), as they were evaluating and extending their 
knowledge of letters (by typing their own names in the app’s text box) and developing digital expertise by 
trying out several features of the app, such as audio-recording of stories or insertion of images into stories. 
In context2, when children were using the colouring apps, they were selectively pressing on specific colours 
and colouring formats (e.g., pencil versus paint brush) and thus showing and developing their understanding 
of the 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. The 
analysis 
procedure. 
 
 
 
 
Table 2  
Children’s individual hands-on engagement in Context1 and Context2 using Bangert-Drowns and 
Pyke taxonomy which was coded at 5-min intervals. 
 
Time point Context1 (the OS app) 
Context2 (drawing and 
construction apps) 
   
1 Self-regulated engagement Unsystematic engagement 
2 Critical engagement 
Structure-dependent 
engagement 
3 
Structure-dependent 
engagement Unsystematic engagement 
4 
Structure-dependent 
engagement Unsystematic engagement 
5 Self-regulated engagement Unsystematic engagement 
   
 
possibilities of the digital interface and its content by creating “problems” or personal tasks to test the 
limitations and possibilities of the software (see Bangert-Drowns & Pyke, 2001, p.224). With the 
colouring/drawing apps, there was thus evidence of more structure-dependant engagement (Level 4) which 
meant that children complied with the software’s demand characteristics. In contrast, when completing an 
iPad puzzle, children were uncritically following what the software offered, i.e. did not search for more 
complex puzzle structures but rather proceeded until a few simple, usually two-pieces, puzzles were 
completed and they received an automated “well done” feedback from the app. As such, with the 
puzzles/construction apps, children were predominantly showing signs of unsystematic engagement (Level 
6), as they were only interacting with the ‘perceptible aspects of the software’ and seemed to have limited 
awareness of the software structure (Bangert-Drowns & Pyke, 2001, p.227). 
 
We illustrate the contrasting engagement patterns in context1 and context2 with two extracts taken from 
the transcripts, both of an approximately similar length of one minute. In Extract1, taken from context1, 
children exchange ideas related to the functions of the software and the task of story-writing overall, which 
corresponds to self-regulated and critical engagement. In Extract2 from context2, there is evidence of 
structure-dependent and unsystematic engagement as children are mostly focused on who takes turn next 
and their engagement with the software corresponds to its immediate feedback capability (Table 3). 
 
 
3.2. Children’s engagement with regard to the exploratory talk 
 
3.2.1. Quantitative comparison  
In analysing children’s collaborative and verbal engagement, we were first interested in the overall 
number of words spoken in the 25 min segments from each of the two contexts. In total, children produced 
777 words in context1 and 402 words in context2. Of these, there were 44 keywords indicative of 
exploratory talk when using the OS app (context1) and 15 keywords indicative of exploratory talk in 
context2. Taking into account the proportion of words spoken in both contexts, the difference between the 
two contexts was minimal, with approximately 6% of talk in context1 characterised by exploratory talk and 
approximately 4% in context2. 
 
3.2.2. Qualitative comparison  
 
  
 
Next, we looked in detail at the situations when children used words indicative of exploratory talk. Based 
on the information in the transcripts we found that, in context2, all but two of the keywords involving 
exploratory talk occurred when children were using the drawing or colouring apps. The use of these apps 
seemed to encourage situations in which children used exploratory questions, offered relevant information 
for joint consideration, as well as situations when ‘proposals may be challenged and counter-challenged, 
but if so reasons are given and alternatives are offered’ (Mercer, 2000, p.98). The latter tendency is 
indicated by the below extract, in which we highlighted the exploratory keywords in italics. 
 
Extract3 (from context2) 
 
[two girls interacting with a colouring app] 
 
G2: where do I delete, where do I delete? 
 
[G2 shows G1 the deleting bottom on the screen and with her finger but when she presses, it doesn’t 
work] 
 
G2: hang on, how does it.delete.it’s not deleting.try this if you want [pushes another button] 
 
We can try this one. Look, now it’s deleting! Can you see? [looks at G1] 
 
The above patterns of peer talk were similar to children’s peer talk in context1, when children were using 
the OS app. For example, when using this app, a girl typed first letter of her friend’s name in small letters, 
but was immediately reminded by two other girls that this should be in capital letters. Such events led to 
joint problem solving situations, where children jointly searched for specific capital letters on a keyboard 
they were not all familiar with. Extract4 provides a snapshot of such interactions. 
 
Extract4 (from context1) 
 
[a boy and a girl using the OS app, keyboard feature to type a name] 
 
B1: the O. where is the O? [Girl shows the boy the letter O on the keyboard, boy taps on it] 
 
B1: and then.then Rodolpho. The O. The O. where is the O? [both boy and girl look at the screen, 
visually searching for the O letter on the keyboard] 
 
G1: let’s see.you are left with.[turns the iPad to her and looks for letters. After a long search types the 
letter E]. you need a capital, right? let’s keep this one. We need the capital letter. 
 
B1: and the R [boy types R]. we need R in capital. Rodolpho. The O again. RodolphO. Rodolphooo. The 
O again. There is O already. We need.[keeps on looking for letters] 
 
 
 
Table 3  
Children’s engagement patterns in Context1 and Context2.  
  
Extract 
Bangert-Drown & 
Pyke’s taxonomy 
  
Context1  
Girl2: P p p an a [typing the correct letters on the keyboard of the app] Critical engagement 
Girl3: Oh but you have to push here to give it a capital! Self-regulated interest 
Girl2: no!  
  
 
 
 
 
Boy1: yes!  
Girl3: no, not this one! You have to delete it. because..because we have to 
put capital letters for beginning  
Context2  
[First 12 s two girls tapping several times on the screen with no words] 
Unsystematic 
engagement 
Gir1: tap on this! Continues tapping, repeatedly on the screen]  
Girl2: this one!  
Girl1: and this!  
[both girls continue tapping on the pictures for another 28 s]  
Girl1: let’s see! 
Structure dependent 
engagement 
[Girl1 takes Girl2 & Girl3’s hands off the screen]  
Girl1: just one!  
Girl2: first it’s your turn [points to Girl3] and then me! [points to herself]  
[Girl3 starts tapping heavily on one puzzle piece]  
Girl1: and then it’s me!  
Girl2: there! [points to Girl1 where to put the puzzle piece in the image]  
  
 
 
G1: hang on, let me.hmm, there should go an R. [types a letter] 
 
With both OS and the colouring/drawing apps, children’s discussions evolved around joint problem-
solving, as children were willing to find out how the apps operated and asked for help their peers or thought 
aloud as they searched for the features themselves, e.g., ‘Where is the blue colour?’ (context2) ‘Where is 
the P letter?’ (context1). When using these apps, children built on each other’s sug-gestions and sought joint 
agreement in collaboration (c.f. Littleton et al., 2005). In contrast, we found less evidence for exploratory 
talk when looking in detail at children’s talk with the construction apps in context2. Unlike the talk with the 
OS app, there was little evidence of critical evaluation or extending verbally what a child was doing with 
the app. Rather, children’s talk was characterised by enthusiastic exclamations which parallelled the pre-
recorded app sounds, with no explicit comment about the nature of the activity, e.g., a child clapping or 
commenting with a loud “well done” when her peer completed an iPad puzzle. In addition, perhaps because 
of a lack of engagement in the activity of their peers, children were frequently discussing whose turn was 
next and negotiating the length of their turn with the iPad. Independent of the type of activity, occasional 
frustrations happened and conflicts arose when a child “jumped into” an activity already started by another 
child (e.g., a child tapping on the screen and thus disrupting the child’s work). However, these situations 
were rare in both context1 and context2. 
 
 
4. Discussion 
 
The aim of this study was to examine young children’s engagement with specific iPad apps as a practical 
way of evaluating their educational value in a pre-school classroom. Our dual focus on children’s 
collaborative verbal engagement with their peers as well as their hands-on individual engagement with the 
software allowed us to achieve insights into children’s engagement with iPad app-mediated activities and 
evaluate these in light of the apps’ features, content and learning task. Results of children’s individual  
  
 
engagement with the apps, as determined by the Bangert-Drown & Pyke taxonomy, showed that with the 
OS app, children meaningfully engaged with the software features as they searched for specific software 
functionalities and this maintained their intrinsic interest in the app. Time-sampling of interactions revealed 
that with this app, children’s engagement varied, but did not go below level4 on Bangert-Drowns & Pyke’s 
7-point scale, while for context2, children’s engagement was by and large at level 2 (unsystematic 
engagement). Analysis of children’s exploratory talk revealed that on average, children engaged in similar 
amounts of exploratory talk when using the OS app and the other selected iPad apps. However, a qualitative 
analysis revealed that in context2, children’s use of exploratory talk occurred primarily when children used 
the colouring and drawing apps. Children’s engagement with these apps was similar to that with the OS 
app, which was characterised by collaborative reasoning, thinking aloud and joint problem-solving. 
 
 
In the next three sections, we consider the findings, in particular those relating to the OS app, in terms of 
the three aspects of Jacques’ (1995) explanatory framework for children’s engagement with software: the 
learning task, content and features supported by individual apps. 
 
 
4.1. Children’s engagement and the learning task 
 
There is evidence that older children (9–11 years) participate in collaborative engagement through 
creating multimodal stories on computers (Rojas-Drummond, Albarrán, & Littleton, 2008). Our findings 
concur with this, albeit with younger children whose collaborative engagement was evidenced in their joint 
creation of individual elements of a multimodal story (e.g., recording sounds for a specific picture). Similar 
to our findings, Rojas et al. (2008) found evidence of ‘joint planning; taking turns; asking for and providing 
opinions; sharing, chaining and integrating of ideas; arguing their points of view; negotiating and 
coordinating perspectives; adding, revising, reformulating and elaborating on the information under 
discussion and seeking of agreements’ (p.21). This similarly might be attributed to the learning task, i.e. 
multimodal story-making rather than the technology used to support it (PC and iPad respectively). Also, the 
development of exploratory talk and collaborative engagement, have previously been facilitated over time 
through story making with computers and young children (5–6 years), with an evolution from cumulative to 
exploratory talk as children become more familiar with new technology (Hyun and Davis, 2005). In our 
study, the data were collected after the children had been using the apps for six months and so the effect of 
fa-miliarity may have been a factor in relation to individual apps, rather than the technology per se. 
Another factor relates to the extent to which the apps in context1 and context2 explicitly mediated 
learning tasks focused on problem-solving. Previous research has established a relationship between 
exploratory talk and group problem solving (e.g., Wegerif & Mercer, 1996). It is not clear why the children 
in our study engaged in more exploratory talk when jointly solving the task of drawing a picture or 
composing a story than completing a puzzle or jigsaw with the iPad, but we suspect that it might be 
attributed to the openness of the different tasks. Namely, while for the completion of puzzles or jigsaws 
there is one correct answer, when drawing a picture or making a story, several ‘solutions’ of the problem 
are possible. Thus, we speculate that the open-endedness of the story-creation and drawing tasks might have 
been the reasons for children’s higher levels of engagement in both context1 and context2. Next, we 
consider the possible influence of the apps’ features to gain more insight into the specificities of children’s 
engagement in the two contexts. 
 
 
4.2. Children’s engagement and the app features 
 
  
 
 
It is likely that overall, the intuitive and easy manipulation of iPads (Hutchison et al., 2012) largely 
facilitated children’s collaborative talk rather than focus on how the tool operates. In addition, however, the 
individual apps used had specific features which may have played a role in children’s predominantly 
unsystematic engagement in context2 and more self-regulated and critical engagement in context1. In 
context1, specific features of the OS app such as its iconic and intuitive navigation may have facilitated 
children’s independent use. Also, with the OS app, children were able to switch on the audio-recording 
button, start and stop the recording at appropriate time; select a picture they liked from an array of digital 
pictures in the iPad photo-album and type specific letters using the on-screen keyboard. Children also 
selectively used the text-feature to accompany the pictures they selected for annotation. However, although 
the app afforded inde-pendent use in terms of its operation, children asked for other children’s help when it 
came to finding out how a specific feature worked. Rather than leaving the app and switching to another 
app on the iPad, children were keen to finish the task of e.g., typing their name and finding where the space 
bar was. This may have encouraged more structure-dependent engagement, arising to self-regulated 
engagement in which children create ‘personal goals within the software to make the software as personally 
interesting as possible’ (Bangert-Drowns & Pyke, 2001, p. 221). 
 
 
Similarly, in context2, all apps carried child-friendly features and were designed to support children’s 
agency and independent use (such as for example choosing various colours or tools for drawing in the 
colouring apps). This may have been the reason for the instances of structure-dependent engagement we 
saw. However, although children seemed to be quick and confident in using the apps, the frequent 
occurrence of unsystematic engagement suggests that children were unclear about how to operate the 
various features embedded in these apps (e.g., higher levels of puzzles or more complex drawings) but did 
not seek their friends’ advice or persisted in finding this out. Our findings thus further underscore the 
importance of apps having features which are easy to use, but also scaffold children’s learning and in doing 
so, do not undermine children’s creativity (Di Blas, Garzotto, Paolini & Sabiescu, 2009). 
 
 
4.3. Children’s engagement and the app content 
 
With the OS app, children were free to add any picture (from the gallery of pictures available), sounds or 
text they wished or were capable of. In contrast to the puzzle-making or jigsaw constructing apps (which 
have a pre-defined goal and end-product and as such, demand compliance with the software characteristics; 
see structure-dependent engagement, Bangert-Drowns & Pyke, 2001), with the OS app, children were 
designers of their own story contents. This might have been the reason for why children sought approval 
from their peers on the content they created with the app and produced overall more talk in context1 than 
context2. Given that the app itself has no inbuilt reward system or established criteria for success, children 
needed to talk to each other to verify their understandings (cf Mercer, 2000). Consequently, children in our 
study were less focused on the actual features of the OS software but rather relied on the skills and 
knowledge of their peers, as reflected in the greater number of words spoken overall and exploratory 
keywords in particular. The OS app could be therefore considered to support a more collaborative 
engagement than apps with bounded, or specified, success criteria. This hypothesis is supported by the 
finding that when the children were using the colouring and drawing apps, where the content and structure 
of the task is more open-ended than with puzzles (i.e. children can draw whatever they like in a pre-
established space), they were displaying similar engagement levels to those with the OS app. 
 
 
 
 
 
4.4. Study limitations and future research 
 
This study focused on children’s natural engagement patterns and peer dynamics in a classroom 
environment. Our selected sample represents a snapshot of children’s engagement in a dynamic and 
complex context and should be seen as a first step toward understanding children’s learning engagement 
with iPad apps. The observation of naturally occurring interactions meant that children’s access to apps was 
spontaneous and unrestrained. In particular, children’s engagement with the iPad was not consistent in 
terms of time length, equal numbers of children participating and time spent with individual apps. In 
addition, certain apps that children self-selected had not been updated since the time teachers had 
downloaded them and consequently, did not perform as intended by the designers. We did not have data on 
the duration or frequency of engagement of individual children with individual apps and therefore caution 
against interpreting our findings in relation to other aspects of children’s engagement, such as time spent on 
task or persistence (see Couse & Chen, 2010) or intrinsic motivation and proactive engagement in pursuing 
self-selected goals (Deci & Ryan, 1985). Nevertheless, our approach has strong ecological validity and 
practical relevance to pre-school settings, where children’s engagement with several resources during free 
play is often uncontrolled and spontaneous, reflected in children’s selection of apps in the present study. It 
is worth emphasising that in our observations, children were not guided by the teacher in the iPad-related 
activities, and it is an encouraging finding that children engaged in exploratory reasoning and higher-level 
of software engagement without such guidance. This is particularly important given the well-established 
link between exploratory talk and children’s problem-solving and reasoning skills (e.g., Webb & Treagust, 
2006), and higher-levels of engagement with software and children’s subsequent conceptual learning 
(Bangert-Drowns & Pyke, 2001). 
Falloon (2013) raised the concern of possible observer-effect in documenting children’s iPad interactions 
through direct video recording, but he also detailed the technical difficulties and challenges involved in 
obtaining video data directly by the iPad. Cognisant of the limi-tations of both methods of video data 
collection, we opted for external video recording. Given that the project spanned a six-month-period (during 
which large amounts of data were collected), the children were used to the researcher’s presence in the 
classroom and observing them in a variety of activities (with or without iPads). Furthermore, this study was 
an intra- rather than inter-media comparison, which further minimised the researcher’s influence on 
children’s behaviours during the observations. Although such a method does not provide data which would 
lend themselves to sophisticated coding procedures (cf Falloon, 2013), the data can be interpreted with 
well-established coding methods with which social processes of learning can be identified and analysed 
(Mercer, 2000) and thus serve comparison purposes. While we recognise that detailed transcripts and video-
analysis are unlikely to become a pragmatic evaluation tool for practitioners, we suggest that children’s 
hands-on and verbal as well as individual and collaborative engagement are complementary, and could 
form the basis of future empirical evaluations of the educational value of iPad apps used in classrooms. 
Another future research avenue would be to analyse children’s engagement over longer periods of time to 
compare, for example, how children’s engagement might change at the beginning and end of a school year. 
 
 
A key message to practitioners is that our findings complement and provide empirical support for the 
guidance on the educational value of apps provided on various online sites (e.g., Pai, 2012). Even though 
our study was not designed to compare the effects of open-ended versus forced-choice apps, in light of our 
findings, we can conclude that open-ended apps foster several desirable outcomes, including higher 
educational engagement and exploratory talk, which are associated with joint problem solving skills and 
academic success (see e.g., Mercer & Dawes, 2001). Based on our findings, we support teachers’ general  
  
preference for open-ended apps rather than those which focus on drill-and-practice activities (Harrold, 
2012) and recommend that teachers focus on selecting apps that facilitate children’s creativity and 
collaboration with peers. We also recommend that if practitioners choose to let children use iPad apps 
relatively unsupervised as it was the case in our study, they select apps which allow for independent use of 
basic but also incrementally difficult levels as children make progress. Acknowledging the limitations of 
our study, our results suggest that if iPad apps can support activities in which children participate at various 
levels of difficulty and also allow them to be self-expressive and creative, then these apps have the potential 
to be highly engaging and educationally powerful tools in a pre-school classroom. 
 
 
5. Conclusions 
 
In conclusion, the app features and app content can influence the extent to which children’s engagement 
is of educational value. As with other technology-mediated learning tasks, the more an app supports easily 
accessible open-ended content accomplishments, the more likely it is that the activity will have positive 
educational impact. In light of the convergent evidence that children generally prefer a technology-mediated 
method than traditional method with paper and pencil for typical classroom activities such as drawing 
(Matthews & Jessel, 1993; Matthews & Seow, 2007; Couse & Chen, 2010), this is an important message 
for educational professionals. Considering the large quantity of educational apps currently available for 
young children and the variety of learning activities these apps may support, we concur with Shuler’s call 
(2012) that ‘the time to start considering how to harness this media as a powerful educational tool is now’ 
(p.7, Shuler, 2012). 
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